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(54) QUATERNARY IMIDAZOLINE DERIVATIVES AND THEIR 
USE AS SURFACE ACTIVE COMPOUNDS FOR PULP SLURRY 

(71) We, HONSHU PAPER COMPANY LIMITED, a corporation duly 
organized under the laws of Japan and existing at No. 12 — 8, Ginza 5-chome, Chuo-ku, 
Tokyo, Japan, do hereby declare the invention, for which we pray that a patent may 
be granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to the production of fluffy pulp webs suitable for use in 
sanitary napkins and disposable diapers, more particularly to surface-active compounds 
which serve to render the finished pulp web product highly resilient and moisture- 
absorptive. 

According to the invention, there is provided a surface-active compound for 
imparting moisture-absorbance and resilience to pulp web products which comprises 
an imidazoline derivative having one of the following formulae: 


r 


(i) 


/V— CHp 
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where R is andkyl or alkenyl group containing 13 to 21 carbon atoms: 

* "TSF* CzU » — QHiOH or —C^OH; 
R 3 is —OH, — NHOCR (R is the same as above) or 


PC 


A/ — CH e 


5 (R and R 2 are die same as above) ; 

- S ~?? T "—NHOCR (R is the same as above); f 
| 4 is — QH^H or — C,H,,OH j J 
Re is the same as R 3 or C,H«OCH 2 COONa: 
X is a halogen atom, —NO,, — CH 3 SO„ or — C 2 H a SO«: and 
10 n is an integer of 1 or 2. 1 " wa 

is known in the art wherein a wet woodpulp slurry is feted J&^?° d 
"«!»»*» •■ well as io impart sujabj >^«^" to pS^Sffc t2?S" 

are not entirely satisfactory in that i, it Lr i 682 : Such meth °<is> however, 

The method disclosed in Japanese Patent Publication No 41—9801 » AWr™i *~ 
m u j « . Testing procedure. 

of aJWcSS^ffiJf^^ 21 ^ for 90 ^ «* mt0 

i w ^ . p consistency, followed by addition of water to dilute th*» ch™, r« n co/ 

minutes and men dried at I4n°r fnr t £ t P,*." 16 01 **g/cne for 2 

40 weiphfnir s Jrl," „ at 1 T , . tor 5 mmutes - Each of the resulting duId sheet 
w weighing 5 grams was crumpled into a ball and placed in a wire mesh £ti£w rf 40 
50 mm in diameter and 80 mm in length, and dropped into m£r ^25? W, f 
height 1 cm above the water surface. Thltime required Ifor StSSnS to 7uh™ 
completely was measured thereby determining 4 ^ ahSSSTdS^&^S^ 
45 't^ S^T^ hand feel to determine how resiue^V^knSle 5L 

*> The results of the above tests are shown in the following Table. 45 
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Sirsfog pads ^P' 6 ' ±e application for sanitary napkins, disposable diapers and 
^iT^L surfa J ce ; activ e compounds according to the invention are either cationic or 
5 mglvSaW PartiCUlar dmaM » rented by the forrnuLTl tl 

The snrface-actfve compounds of Formula (I) may be produced for instance by $ 
sheeting higher fatty acids to dehydro-condensation reaction with ethylene diamine, 
ST 1 ! 101 ! diamme or triethylene tetramine at a temperature of from 160°C 
in 1 , £ ™f rebv forming an imidazoline compound which is further reacted with 

10 methylchlonde, methylbromide, nitric acid, chloric acid or diethyl Jfatt to render 10 
the mtrogen quaternery in the imidazoline ring. It will be understood that with nitric 

• CU0 ? C a ? d » me addition of ethylene oxide or propylene oxide is required to 
quatemerise the mtrogen in the imidazoline ring. 

The compounds of Formula (II) may be produced by reacting the imidazoline 
SfT^ 01 ?^ 88 ^l?* ^nocMo'roaceric or monob^mo^c aS S- 15 

SlSn^ ? et ^ ylene or P™**™ oxide to thereby quaternerize me 

nitrogen in me imidazoline ring. 

,-n,M a ^f!ni 0n, £l UndS ? formula (III) may be easily obtained by reacting the above 
20 ESS^ c ^P° l P ds sodium monochloroacetate, sodium monobromoacetate, 
a* caustic soda or caustic potash. 1 

Certain specific surface-active compounds of the above are given in the following 20 
Exarnple which is provided for a better understanding of the motion. IOUowmg 
ine surface-acuve compounds of the invention are characteristically dfferent from 

25 S ^° T m ±e mtended P^ormance to any previously known XcSnfs I *?t 

0^7 appreciable amounts, say about 0.1-3 weight percent based on total pulp weight ">S 
are sufficient to render the pulp web product appropriately resilient and fleTibk and 
further m that the surfactants of the invention are free from impairing themois^- 
absorbing property peculiar to pulp and hence help retain this property \ ^eTrSt 
Another advantage of the surfactants of the invention is ttat AeyTS ar? absohS 

30 n^irnum of .rntating or otherwise objectionable stimulating feel I ftesfcn, T tet ™ 

dgoSfe tiagS * pulp Web products 38 ***** **K 53 30 

. ^ff^° USl ^* e surfac ^- ac ^ ve compounds according to the invention can be 
used alone with satisfactory results but may be blended with other nonionic surfactants 

35 ' SatSSSSM^ * P°^%leneglycol fatty add^^S 3 5 
^to^vS^^^ 

? T^'^ S° m ffrL2 f Foimula < m > ^ *e state of a solution has a £ P vaEtf 
40 7 m 6 and should therefore be added with suitable acids to adjust its pH to the ram~ <n 
of 4 to 6 to obtain a maximum effect. g " 40 

n .,K,Ti le ^y^ ti0n J wi !. 1 n ,°, w 0,5 described °y way of the following Example which is 
only illustrative and should not be construed as limiting the invention. 

. . „ , CONSOLIDATED EXAMPLE. 
45 . Bleached sulfate pulp slurry of 2% pulp consistency was subjected to defloration ah 

bnng the pulp consistency to 0.5°/ o . To the pulp slurry was added a predetermined 
amount of 10% solution of each of the different surface^ctive cornrwmdsSbelow 
The admixture was stirred with a glass rod for about 1 minute and thereato formed 
50 mtoa sheet weighing 230 ig/m« by a console-type paper-making madiE^SJ 50 
sheet was pressed at 2 kg/cm* for 2 minutes, followed by drying at lW»Cft?5 
minutes. The pulp sheet thus obtained was tested for wat^-abXncy and rSiliencv 
according to the procedure employed in connection with Table &5? BreakS 

SSL"** ma , de J" 63011 of me P^P ob^ed in tbTLarSK 

55 accordance with the formula given below. sample in 

55 

Breaking length (km) = Tensile strength* (kg) x 1000 


Weight of sheet (kg/m 2 ) * width of sheet (mm) 
^Measured at a temperature of 20°C and a relative humidity of 65%. 
The compounds employed in the above Example are as follows: 
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Specific Surface-Active Compounds. 


(A) 


N — CHp 
CH 3 C2H4OH 


Br 


C t5 H 3l c 


N — CH S 


./V— CH B 
\ 

C S H40H CsH4QCNHC, 3 H 3i 


N0 3 


CO Ctf/Z^C 


/V — CH S 


N—CH2 


CHg — N 


X 


CC&HB7- 2C! 


C2H4OH ^CqH4 


C2H4OH 


Cl 7 H3sC 


A/— ^ 


A/ 


1 


C2H4OH 


Cf 


I 


C2H4OH 


CH 2 — /V 


A/ — Ctfg 


Q7H33 C 

CH s COO 


C2#40tf 


(F) C,5H 3 lC, 


:>y — 

CH2C00 C2H4 och s cooNa 


V N — CH2 

^ N^C»S 

C 3 H 6 0H C2H4OH 


a 



TABLE 2 
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Samples of 
Inventive 
Surface- 
Active 
compounds 


Amount % 
based on 
total pulp 
weight 


A 

B 

C 

D 

E* 
p* 

G 
Blank 


1 
1 
2 
1 
1 
2 
1 


Water- 
absorbency 
(sec.) 


3.2 
5.8 
1.6 
4.5 
6.0 
3.4 
5.2 
5.6 


Resiliency 


Excellent 


» » 


IS 


1> 


99 


»* 


Breaking 
length 
(km) 


0.28 
0.33 
0.27 
0.34 
.0.32 
0.29 
0.35 
0.71 


♦Samples E and F were adjusted in P H to 5.0 with added chloric acid. 

7?n fS 0021 tCStS were ^ de ^Pect to the effect of skin irritation wherein 
720 miMiters water containing 1 gram of each of the above sample™rnSir s ^ 
solved therein was applied to rabbits. More specifically, five^kte^Z Solution 
were applied to one ear of each of three rabbits over ar?ar£ of T S by 7 cST£ 

S£ 5' WIth ??r l Sf^ a PP lied » other ^ of each ra^ 
ment was repeated for 14 consecutive days, with the results that none of th^ ™kfc£ 
showed any sign of abnormalities. In contoi similar f^S^^^^S^ 
™ ° f . o^adecyldimethyl ammonium chloride, tridecyktoTST ^£ cSoS 

WHAT WE CLAIM IS:— 

1. A surface-active compound suitable for imparting moisture-absorber* an H 

«SS 2£S£* FMteB comprising an imida2?line ^S^S^oA 
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/V — CH S 
I ^C 2 H 4 R 4 

CH 2 — NlT 

I >* 

C//o — N 


(m) 


/V — 


A/ 
/ 
/ 


CHgCOO 


*6 


where R is an alkyl or alkenyl group containing 13 to 21 carbon atoms: 
R 2 is — CH 3 , — C 2 H 5 , — C 2 H 4 OH or — CsH^OH; 
R s is —OH, — NHOCR (R is the same as above) or 
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_ . ^ (R and R 2 are the same as above); 

R 4 is — OH or — NHOCR (R is the same as above) : 

R 5 is — QHiOH or — C 3 H 6 OH; ' 

R 6 is the same as R 5 or C a H 4 OCH 2 COONa; 

X is a halogen atom, — N0 3 , — CH 3 S0 4 or — QH a S0 4 ; and 

n is an integer of 1 or 2. 

^rJ" A f n 5^ hod fo f Producing fluffy pulp webs or sheets suitable for use as sanitary 
napkins and disposable diapers which comprises forming wet woodpulp slurry into a 
tlTnT d , d f 0 f^ atm S ^et into individual filamentary fibre, characterised in 
mat 0.1 to 3 / by weight of a compound as claimed in claim 1 based on total pulp 

^^^pi 1 £L I,l * **" b0th m -^sorbency P an§ 

3. A compound as claimed in claim 1 and having a pH value of 4 to 6 

4. A method as daimed in claim 2 and substantially as herein described with 
reference to the specific embodiments. 

5. A compound according to claim 1 and substantially as herein described with 
reference to the specific embodiments. 

For the Applicants, 
G. F. REDFERN & CO., 
St. Martin's House, 
177 Preston Road, 
Brighton, Sussex, BN1 6BB. 
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Printed for Her Majesty's Stationery Office by the Courier Press Lcamin o*nn <s«a iotk 
Published by the Patent Office ^Southampton SSS^S^SiaS^S^St' & 

which copies may be obtained. 
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